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Larval populations of the 2 spp. were studied in a lentic freshwater environment. 13
larval instars were recognized from plots of head width and length of wing-pads.
Density, population dynamics, age structure, flying period and winter quiescence were
analysed. Both uni- and semivoltine individuals were found. Microhabitat differences
were found between the 2 spp, T. risi preferring Pistia stratiotes and Hydrocotyle
ranunculoides, whereas E. attala preferred lemnaceas. A life table was constructed for
T. risi, which showed mortality rate maxima at hatching and at 10 and 23 months.

INTRODUCTION

Larvae of Tauriphila risi and Erythemis attala occur in permanent ponds
associated with the Rio de la Plata river and which are dominated by Pistia stra-
tiotes, Lemna gibba and Hydrocotyle ranunculoides. Other larvae of Odonata
associated with these hydrophytes are deshna bonariensis, Micrathyria ringuele-
ti, M. hipodidyma, Perithemis mooma, Erythrodiplax nigricans, Lestes undulatus,
Acanthagrion lancea, Cyanallagma cheliferum, Oxyagrion terminale, Ischnura
fluviatilis and I. capreolus (RODRIGUES CAPITULO, 1996).

Larval stages of E. attala Selys and T. risi Martin were described by
RODRIGUES CAPITULO (1983, 1996). The abundance of T. risi and E. attala
recorded in Punta Lara, a gallery forest near the Rio de la Plata river was thought
to deserve a deeper ecological analysis. Preliminary results of this study were
communicated at the First Congress of Entomology of Argentina (RODRIGUES
CAPITULO & MUZON, 1987). A population of Telebasis willinki Fraser
(Coenagrionidae) was studied at the same time (MUZON et al., 1990).

* [LPA Scientific contribution No 346.
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The aim of this paper is to assess the dynamics, density, age structure, annual
cycle, emergence of adults, and demography of larval instars of the predominant
species of Anisoptera in the lentic environment of Punta Lara marginal forest.
The populations considered represent the southernmost extent of the studied
species.

STUDY SITE

The study was conducted in a temperate zone of Argentina, in a permanent pond in gallery forest,
at 34° 47°S, 58° 01'W. This site
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Fig. 1. Temperature of water sampling and number of effec-  shown in Figure 1 (hours of sunlight

tive hours of sunlight from June 1984 to May 1985. The were provided by meteorological
values of effective sunlight are based on data from the  statistics of the Observatory of La
Observatory of La Plata from 1961 to 1970. Plata: 1961-1970).

MATERIAL AND METHODS

SAMPLING. — Samples were taken every fifteen days over the period June 1984-June 1985 in
order to estimate density. A 900 cm? square screen with a 1.5 mm mesh was used. The screen was
replicated 4 times and the mean was calculated. Samples were processed in the laboratory by shaking
the vegetation in water and then placing the vegetation in “Berlesse” separators for 24 hours.

A net and 15 cm diameter colanders were used to collect qualitative samples. Two man hours were
taken as the unit of effort. Additional samples of water were also taken in order to look for first-stage
individuals (particularly after egg-laying periods). Samples were filtered in an Earle concentrator
(SERVICE, 1976).

Odonate material was fixed in 80% alcohol and measured with a Reichter binocular microscope
(0.1 mm accuracy). Samples corresponding to inferior stages were measured with the aid of a micro-
meter ocular scale. Adults of the two species that emerged from larvae were identified according to
RIS (1909-1919) and RODRIGUES CAPITULO (1992).

DATA TREATMENT. - Instars were determined by plotting head width against inner wing pad
length (RODRIGUES CAPITULO, 1983; PICKUP et al., 1984). Kite diagrams were used to sum-
marise the total cycle of the two predominant species of Anisoptera studied (NORLING, 1984a,
1984b).

LIFE TABLES. - Laboratory experiments were set up with 172 first stage larvae of T. risi from a
female collected in tandem on 8 February 1985. They were brought up in individual glass containers
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with vegetation from the same sampling site. The water temperature was maintained between 15-20°C.
Larvae were fed in their earlier stages with microcrustacean (Cladocera and Copepoda), and with chi-
ronomids and oligochaete worms in advanced stages; all collected in the sampling area.

The results of survival (l,), mortality (q, 1000) and average life expectancy (ey) were assessed,
together with abundance and duration of every pre-imaginal stage. The life table was constructed
according to POOLE (1974) and RABINOVICH (1978).

RESULTS

DENSITY. — Monthly estimates of density (m?) are shown in Figure 2. E. attala
showed maximum density
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Fig. 2. Density of Erythemis attala and Tauriphila risi larvae peak at 270 m* in July. This
from June 1984 to May 1985, value gradually decreased

to 10-12 m? by February;
the minimum level coinciding with maximum abundance of E. attala.

LARVAL STAGE DETERMINATION. - Larval stages of E. attala and T. risi were
determined following descriptions of RODRIGUES CAPITULO (1983, 1996).
Twelve groups were delimited for the different larval stages of T. risi (Fig. 3). For
the first six stages only maximum head width was considered since wing pads
appear only after the F-6 stage.

The following is the best equation for the relationship between wing-pad length
(WP) and head width (HW):

WP =0.032 X HW>*
In WP =-3,427 + 2,98 X In HW
(n=104,r=098)

DEMOGRAPHY. — Data obtained from samples of the two species over the period
18 June 1984 to 29 May 1985 were organized in the Kite diagrams (Fig. 4). The
use of a logarithmic scale for head width helped to visualise the size range for
each instar so that each individual could be assigned reasonably accurately to its
instar.

E. attala. — In June, the larval population of E. attala comprised seven stages
(F-6 to F), of which F-1 and F-4 were the most numerous. This age structure
remained unchanged until August, when winter quiescence ended. During
September and October only individuals from stage F-4 to F-1 were observed.
The absence of individuals in the final instar (F) in this period can be attributed
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The data shown in the Kite diagram (Fig. 4A) appear to indicate semivoltine
individuals emerging at the beginning of the flying period, and univoltine indivi-
duals, which emerge immediately after the beginning of that period. Thus from
February to November two different cohorts coexist.

I risi. — Larvae of this species showed an age structure similar to that of E.
attala (Fig. 4B). They differ from the latter in that individuals are at stages F-7 to
F-1, over the winter period, with those in ages F-3 and F-2 dominant. The final
instar was recorded over the period November-February, which is coincident with
the flying period of the species. Again, the implication from these data is that
semivoltine and univoltine individuals occur.

|
[F
|

Fig. 3. The relationship between wing pad length and maxi-
mum head width of T, risi; F to F-12: larval instars.

SURVIVAL LIFE TABLE OF T. RISI

The majority of larvae hatched in the second week of February 1985. The dura-
tion of each larval stage (Fig. 5) indicates a series of rapid moults initially and by
April 1985 most larvae had reached F-7. The frequency of moulting tended to
decrease after this. The first F-1 larvae occurring in March 1986 and final stage
larvae in October 1986. The first emergence occurred at the end of January 1987,
i.e. nearly 24 months after the first larvae hatched.

Survival (1) shows an inverse, hyperbolic relationship with time (Type III
curve of DEEVEY, 1947). Mortality rate (q, 1000) varies, with maxima occur-
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Fig. 4. Kite diagrams showing head width frequency distributions during the sampling period. The
areas enclosed by broken lines show the probable development of (A) E. attala and (B) T. risi cohorts.

ring at hatching, and at 10 and 23 months. Average life expectancy (e, ) increases
slightly over the first 12 months and then shows a steady decline over the fol-
lowing 12 months (Fig. 6).
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Fig. 5. Monthly abundance and duration of the pre-imaginal stages of T. risi.
DISCUSSION

(1) The biological cycle of E. attala and T. risi are similar in our study. The lar-
val population of the two studied species contained some individuals with an
annual cycle with only one winter quiescence period; the majority completed
the cycle in two years with two winter quiescence periods (first: F-5 to F-2;
second: F-1 to F). In the latter case, the emergence of the imagos took place
at the beginning of the next flying period. Probably both species have a facul-
tative diapause in order to regulate their larval and adult populations. 13
instars (not including prolarva) were found in both species (RODRIGUES
CAPITULO, 1983). This number is frequent at other latitudes (JOHANS-
-SON & NORLING, 1994).

(2) Initial stages of T. risi (F-12 to F-8) were not recorded probably due to the fact
that they inhabit a different layer than the rest of the population.

(3) The flying and egg-laying periods are the same in both species. Although
imagos of T. risi were recorded by the end of September, these would have
been inmigrants from other populations, since at that sampling time there
were no specimens in the last larval stage. There are no other studies of
Anisoptera of South America to compare differences in life cycles. MUZON
et al. (1990) described a larval population of Telebasis willinki and observed
an annual cycle, a high rate of synchronisation and univoltine specimens.

(4) A similar microdistribution to that observed in this paper has also been found
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Fig. 6. Life table curves of the experimental population of T. risi; survivorship (l,), average life
expectancy (ey) and mortality (g, 1000).

in Chascomus pond (province of Buenos Aires, Argentina) where E. attala
was found in lemnaceas while 7. risi was found particularly in Ceratophyi-
Ilum demersum RODRIQUES CAPITULO (1983). Probably the differences
are the result of competitive interactions and permit the coexistence of the
two species in the same area.
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